Are nitric oxide donors a valuable tool to study the functional role of nitric oxide in plant metabolism?
In the present work, we tested known nitric oxide (NO) modulators generating the NO+ (sodium nitroprusside, SNP) and NO˙ forms (S-nitroso-N-acetyl-D-penicillamine, SNAP and nitrosoglutathione, GSNO). This allowed us to compare downstream NO-related physiological effects on proteins found in leaves of pelargonium (Pelargonium peltatum L.). Protein modification via NO donors generally affects plant metabolism in a distinct manner, manifested by a lower thiobarbituric acid reactive substance (TBARS) content and lipoxygenase (LOX) activity in response to SNAP and GSNO. This is in contrast to the response observed for SNP treatment. Most changes in enzyme activity (GR, glutathione reductase; GST, glutathione-S-transferase; GPX, glutathione peroxidase) are most spectacular and repeatable during the first 8 h of incubation, which is explained by the half-life of the applied donors. In particular, a close dependence was found between the time-course of NO emission from the applied donors and the temporary inhibition of antioxidant enzymes, such as catalase (CAT) and ascorbate peroxidase (APX). The observed changes were accompanied by time-dependent alterations in protein accumulation as analysed by two-dimensional gel electrophoresis (2-DE) in pelargonium leaves treated with NO donors (SNP, SNAP and GSNO). Using proteomics, different proteins were found to be down- and up-regulated. However, no new protein spots characteristic of all three donors were found. These results indicate that the form of NO emitted from the donor structure plays a key role in switching on appropriate metabolic modifications. It has been noted that several NO-affected metabolomic changes induced by the used donors were not comparable, which confirms the need to maintain caution when interpreting results obtained using the pharmacological approach with different NO modulator compounds.